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What is claimed is: 

1 . Amethodof displaying a fluorescence image, wherein 
operation processing islperformed on a first fluorescence image 
aving been obtained bv detecting fluorescence components of 
fluorescence having been produced from living body tissues exposed 
to excitation light, lwhich fluorescence components have 
wavelengths falling within a specific wavelength region, and A at 
sast either one of a secondlf luorescence image having been obtained 
y detecting fluorescence Icomponents of the fluorescence, which 
luorescence components nave wavelengths falling within a 
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wavelength region dif f erent\ f rom the specific wavelength region, 
and)a reflected reference l\ight image having been obtained by 
detecting reflected reference light, which has been reflected 

from the living body tissues when reference light i s -irradiated 

\ x 

to the living body tissues, *a tissue condition image, which 

V ■ ' • - 

represents, a tissue condition of\the living body tissues and which / 
has been compensated for a dis_t.an.ee— to the living body tissues, 

\ 

is formed with the operation processing, and the thus formed tissue 
condition image is displayed, the\method comprising the steps 
of : 

i) making a judgment as toWhether each of image areas 
embedded in the tissue condition imag£ is\an abnormal light affected 

area, which has been affected by light heaving an intensity equal 

i ' \ 

to at least a specified value, or a normal light detection area, 
which has been formed with light having an\ intensity lower than 
the specified value, the judgment being made in accordance with 
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at least one image, which is among the first fluorescence image, 
the secorid fluorescence image, and the reflected reference light 
image, and 

\ v - 
i\) displaying the abnormal light affected area in a 

form different! from the normal light detection area. 

2. An\apparatus for displaying a fluorescence image, 
wherein operation processing is performed on a first fluorescence 
image having been obtained by detecting fluorescence components 
of fluorescence having x>een produced from living body tissues 
exposed to excitation liglttt, which fluorescence components have 
wavelengths falling within a specific wavelength region, and at 
least either one of a second fluorescence image having been obtained 
by detecting fluorescence components of the fluorescence, which 
fluorescence components have\ wavelengths falling within a 
wavelength region different froimthe specific wavelength region, 
and a ref lected^ref erence light VLmage having been obtained by 
detecting reflected reference ligVt, which has been reflected 
from the living body tissues when reference light is irradiated 
to the living body tissues, a tissue condition image, which 
represents a tissue condition of the living body tissues and which 
has been compensated for a distance to tire living body tissues, 
is formed with the operation processing, and the thus formed tissue 
condition image is displayed, the apparatusVomprising: 

i) judgment means for making a judgment as to whether 
each of image areas embedded in the tissue condition image is 
an abnormal light affected area, which has been affected by light 
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having an intensity equal to at least a specified value, or a 
normal light detection area, which has been formed with light 
having an intensity lower than the specified value, the judgment 
being made in accordance, with at least one image, which is among 
the first fluorescence image, the second fluorescence image, and 
the reflected reference lignst image, and 

ii) abnormal light affected area displaying means for 
receiving an output from the judgment means and displaying the 
abnormal light affected area in a form different from the normal 
light detection area in accordance wiVh the output received from 
the judgment means. \ 

3. An apparatus for displaying a fluorescence image 
as defined in Claim 2 wherein the specimed value is determined 
in a^ocordan^g ^jwi th an intensity of the reflected reference light, 
which intensity .indicates the presence or regularly reflected 
light, in the reflected reference light imaige. 

4. An apparatus for displaying a fluorescence image 
as defined in Claim 2 wherein the specified value is determined 
in accordance with a limit of the detection y in at le^ast one image, 
which is among the first fluorescence image, \the second 
fluorescence image, and the reflected reference light image. 

5. An apparatus for displaying a fluorescence image 
as defined in Claim 2 wherein the ^specif ied value is determined 
in accordance with a limit of an effective measurement range in 
at least one image, which is among the first fluorescence invage, 
the second fluorescence image, and the reflected reference lixjht 
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fluorescence image 



image . 

6. An apparatus for displaying e. 
as defined in Claim 2 , 3 , 4 , or 5 wherein the abnormal light affected 
area displaying means displays the abnormal light affected area 
in the form different from the normal light detection area only 
in cases where the tissue condition image is displayed as a still 
image . 

7. An apparatus for displaying a fluorescence image 
as defined in Claim 2, 3, 4, or 5 wherein the tissup condition 
image represents a fluorescence yield. 

8. An apparatus for displaying a fluorescence image 
as defined in Claim 2, 3, 4, or 5 wherein the tissue icondition 
image represents a normalized fluorescence intensityV 

9. An apparatus for displaying a f luorescerice image 

~~> \ 

as defined in Claim 4 wherein at least one image, which is among 
the first fluorescence image, the second fluorescence image, and 
the reflected reference light image, is obtained! from 
photoelectric detection of light with 'an image sensor, and 

the limit of the detection corresponds to a saturation 
value of an output of the image sensor. 

10. An apparatus for displaying a fluorescence im&ge 
as defined in Claim 5 wherein a calculation is made to find a 
mean value of detected values of at leas t^ei ther one of the first 
fluorescence image and the second fluorescence image, which ha|e 

"7 

been obtained by detecting the fluorescence having been produced 
from normal tissues when the excitation light is irradiated tc 
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the normal tissues spaced apart by a predetermined distance from 
an excitation light radiating - out point, and 

the specified value in accordance with the limit of 
the effective measurement range is determined in accordance with 
a value, which is obtained by adding a value representing a variation 
of the detected values to the thus calculated mean vallue . 

11. An apparatus for displaying a fluorescende image 
as defined in Claim 2, 3, 4, 5*, 9, or 10 wherein the abnormal 
light affected area displaying means displays the abnormal light 
affected area as a color area in cases where the norma]! light 
detection area is displayed as a monochromatic area, an|d 

the abnormal light affected area displaying means 

J \ 

displays the abnormal light affected area as a monochromatic area 

r I 

in cases where the normal light detection area is^ displayed as 
a color area. I 

12. An apparatus for displaying a fluorescence image 
as defined in Claim 2, 3, 4, 5, 9, or 10 wherein the abnormal 
light affected area displaying means displays the abnormal light 
affected area as a blinking area. \ 

13. An apparatus for displaying a fluorescence image 
as defined in Claim 2, 3, 4, 5, 9, or 10 wherein the apparatus 
further comprises displaying change-over means for manuallly 
changing over between an abnormal light affected area displaying 
mode and an abnormal light affected area non-displaying mode. 

14. An apparatus for displaying a fluorescence image 
as defined in Claim 2, 3, 4, 5, v/ 9, or 10 wherein the apparatus 
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is constituted as an endoscope system provided with an endoscope 
tube to be inserted into a living body. 

15. An apparatus for displaying a fluorescence image 
as defined in Claim 2, \'(^}) 5 i 9 ' or 10 wherein the apparatus 
further comprises a light source for producing the excitation 
light, and the light source is a GaN type of semiconductor laser 

16. A method of acquiring an endoscope im^ge, 
comprising the steps of: 

i) irradiating light to living body tissues, 

ii) detecting reflected light, which has b 

t 

reflected from the living body tissues when the light is irradia 
to the living body tissues, as an image, and 

iii ) / acquiring a reflection image from the image , which 
has been obtained by detecting the reflected light, 

wherein the reflection image is acquired by perform 
low -pass filtering processing on the image, which has been obtain 
from the detection of the reflected light. 

17 . A method o"f acquiring an endoscope imag 
comprising the steps, of: 

i) irradiating light to living body tissues, 

ii) detecting reflected light, which has bee 
reflected from the living body tissues when the light is irradiate 
to the living body tissues, as an image, and 

iii) acquiring a reflection image from the image, whict 
has been obtained by detecting the reflected light, 

r f 

wherein the reflection image 'is acquired by 
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performing differentiation filtering processing 
on the image, which has been obtained from the detect/on of the 

sgtion ii 



reflected light, in order to specify a regular refle 



image 



zained from 



area, which is embedded in the image having been ob 
the detection of the reflected light and is affected hy regularly- 
reflected light of the light having been irradiated to\the living 
body tissues, and 

substituting an image value within th& regular 
reflection image area by a corrected value, which is determined 
in accordance with image values at an area surrounding the[ regular 
reflection image area. 



18. A method of acquiring an endoscope 
comprising the steps of: 

i) irradiating light to living body tissues, 

ii) detecting reflected light, which ha 

r r 

reflected from the living body tissues when the light is irrd 
to the living body tissues, as an iihage, and 

iii) acquiring a reflection image from the image 
has been obtained by detecting the ref lec ted y /l ight , 

wherein the irradiation of the light is performe 
two different positions and with different timing^, 



image , 



been 
diated 

which 



from 



the reflected light, which has been reflected frc\m the 
living body tissues when the light is irradiated from one ofe the 

r \ 

two different positions to the living body tissues, andl the 
reflected light, which has been reflected from the living pody 
tissues when the Tight is irradiated from the other positioA to 
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the living body tissues, are detected respectively as two ipages, 
and 

the reflection image is acquired by: 

calculating a difference between the two detected 
images in order to specify regular reflection image areas, which 
are embedded respectively in the two detected images and are 
affected by regularly reflected light of the light havi\ng been 
irradiated to the living body tissues, 

' substituting an image value within each lof the 
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regular reflection image areas, which are embedded respec 
in the two detected images , by a corrected value , which is determined 
in accordance with image values at an area surrounding the 
corresponding regular reflection image area, and 

adding two images, which have been obtained from 
the substitution, to each other. 

19. A method of acquiring an endoscope linage, 
comprising the steps of: 

i) irradiating light to living body tissues, 

ii) detecting reflected light, which has bleen 
reflected from the living body tissues when the light is irradiated 
to the living body tissues, as an image, and 

iii ) acquiring a reflection image from the image, whi^h 
has been obtained by detecting the reflected light, 

wherein the irradiation of the light: is performed fro^ 
two different positions j^nd with different tinjings, 



the reflected light, which has been reflected from the\ 
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living body tissues when the light is irradiated from one of the 
two different positions to the living body tissues/ and the 
reflected light, which has been reflected from the lilvingiskody 
tissues when the light is irradiated from the other position to 
the living body tissues, are detected respectively as twp images, 
and 

the reflection image is acquired by: 

performing low-pass filtering processing on each 
of the two detected images, and 

adding two images, which have been obtained from 
the low-pass filtering processing, to each other. 

20. An apparatus for acquiring an endoscope \ image , 
comprising : 

i) irradiation means for irradiating light to {Living 
body tissues, 

ii) detection means for detecting reflected light, 
which has been reflected from the living body tissues when the 
light is irradiated to the living body tissues, as an image, and 

iii) image acquiring means for acquiring a reflection 
image from the image, which has been obtained by detecting the 
reflected light, 

wherein the image acquiring means acquires \the 
reflection image by performing low-pass filtering processing! on 
the image, which has been obtained from the detection of $he 
reflected light. 

21. An apparatus for acquiring an endoscope image ks 
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defined a\n Claim 20 wherein the low-pass filtering processing 
is one- dimensional low-pass filtering processing. 

22 . \An apparatus for acquiring an endoscope image as 
defined in Claink20 wherein the low-pass filtering processing 
is two- dimensional\low-pass filtering processing. 

23. An apparatus for acquiring an endoscope image, 
comprising: \ 

i) irradiation means for irradiating light to living 
body tissues, \ 

ii) detection means \f or detecting reflected light, 
which has been reflected from the\living body tissues when the 
light is irradiated to the living body tissues, as an image, and 

iii) image acquiring means for acquiring a reflection 
image from the image, which has been obtained by detecting the 
reflected light, \ 

wherein the image acquiring means acquires the 
reflection image by: \ 

performing differentiation filtering processing 
on the image, which has been obtained from the detection of the 
reflected light, in order to specify a regular reflection image 
area, which is embedded in the image having been obtained from 
the detection of the reflected light and is affected by regularly 
reflected light of the light having been irradiated to the Mving 
body tissues, and \ 

substituting an image value within the regular 
reflection image area by a corrected value, which is determined^ 
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In accordance with image values at an area surrounding the regular 
reflection image area. 

24. An apparatus for acquiring an endoscope image as 
defined Yn Claim 23 wherein the differentiation filtering 
processing\ is one - dimens ional differentiation filtering 
processing . 

25. Ark apparatus for acquiring an endoscope image as 
defined in Claim ^3 wherein the differentiation filtering 
processing is two-dimensional differentiation filtering 
processing . 

26. An apparatus for acquiring an endoscope image, 
comprising : 

i) irradiation mean^\for irradiating light to living 
body tissues, 

ii) detection means for detecting reflected light, 
which has been reflected from the livisng body tissues when the 
light is irradiated to the living body tissues, as an image, and 

iii) image acquiring means for acvffuiring a^ref lection 
image from the image, which has been obtained by detecting the 
reflected light, 

wherein the irradiation means irradiate^ the light from 
two different positions and with different timings \o the living 
body tissues, 

the detection means detects the reflected ligl^t, which 

^ 7 

has been reflected from the living body tissues when the NLight 

r \ 

/ - - X 

is irradiated from one of the two different positions to the livJyng 
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ody tissues, and the reflected light, which has been reflected 
the living body tissues when the light is irradiated from 
the other position to the living body tissues, respectively as 
two images, and 

tlje image acquiring means acquires the reflection image 

by: 

calculating a difference between the two detected 
images in order to specify regular reflection image areas, which 
are embedded respectively in the two detected images and are 
affected by regularly reflected light of the light having been 
irradiated to the living\body tissues, 

substituting an image value within each of the 
regular reflection image areas, which are embedded respectively 
in the two detected images , by a corrected value , which is determined 
in accordance with image values at an area surrounding the 
corresponding regular reflection Nimage area, and 

adding two images, wlr^ch have been obtained from 
the substitution, to each other, 

27. An apparatus for acquiring an endoscope image, 
comprising : 

i) irradiation means for irradiating light to living 
body tissues , 

ii) detection means for detecting reflected light, 
which has been reflected from the living body tissues when the 
light is irradiated to the living body tissues, as a\i image, and 

iii) image acquiring means for acquiring a reflection 
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image from the image, which has been obtained by detecting the 

\ 

reflated light, 

\ wherein the irradiation means irradiates the light from 
two different positions and with different timings to the living 
body tissues, 

the detection means detects the reflected light, which 
has been reflected from the living body tissues when the light 
is irradiated from one of the two different positions to the living 
body tissues, and \he reflected light, which has been reflected 
from the living bodyXtissues when the light is irradiated from 
the other position to t*^e living body tissues, respectively as 
two images, and 

the image acquiring means acquires the reflection image 

by: 

performing low\pass filtering processing on each 
of the two detected images, 

adding two images A which have been obtained from 
the low-pass filtering processing A to each other. 

28. An apparatus for acquiring an endoscope image as 
defined in Claim 20, 21,y22. f 23, 24, 2s\ 26, or 27 wherein the 
apparatus further comprises excitation lig^ht irradiating means 
for irradiating excitation light to the living body tissues, the 
excitation light causing the living body tissues to produce 
fluorescence, and fluorescence image detecting meaivs for detecting 
the fluorescence, which has been produced from theXliving body 
tissues when the excitation light is irradiated to ohe living 
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jody tissues, as a fluorescence image, and 

the image acquiring means acquires a fluorescence yield 
image i^i accordance with a ratio of the fluorescence image to 
the reflation image 

2^9 . An apparatus for acquiring an endoscope image as 
defined in Claim 28 wherein the reflection image is an image formed 



ightTl^ 



with reflected lrght of the excitation ligh 



30. An apparatus for acquiring an endoscope image as 
defined in Claim 28 wherein the reflection image is an image formed 
with reflected light of\near infrared light, which has been 
irradiated by the irradiation means to the living body tissues. 

31. An apparatus for acquiring an endoscope image as 
defined in Claim 28 wherein the reflection image is an image formed 
with reflected light of light, whVch has wavelengths falling within 
a red wavelength region and has beW irradiated by the irradiation 
means to the living body tissues' 

32. An apparatus for acquiring an endoscope image as 
defined in Claim 28 wherein the reflection image is an image formed 
with a luminance signal having been foisrned in accordance with 
the reflected light of the light, which hks been irradiated by 
the irradiation means to the living body toSssues. 
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